The modeling of apertures that are narrow with respect to the spatial cell size is a well-known problem for finite-difference time-domain (FDTD) electromagnetic codes. Although the possibility of using "half-space" transient integral equations to characterize narrow apertures in FDTD codes has been suggested and studied by others, a solution to the fundamental problem of how the two techniques could be combined so that full coupling to the aperture is accounted for was unknown. A scheme which resolves this problem is presented here. To introduce the technique, only linear apertures that are electrically narrow with regard to both their width and depth are discussed, but extensions to more complex aperture configurations should be possible. The method incorporates an independent "time-marching" solution for the aperture problem into the FDTD code, and therefore, the burden of gridding the aperture by a general-purpose FDTD code is avoided. A feedback scheme is used so that full exterior and interior coupling is included in the aperture solution. This "hybrid thin-slot algorithm" (HTSA) is quite easy to implement, yields high accuracy, and gives rise to a "one-step" FDTD solution.
In (3), the "plus" sign is used for region 1 and the "minus" sign is used for region 2.
To obtain the scattered-wave contribution, it is necessary to examine the H-fields used in the main FDTD code that are local to the desired aperture position. In Figures 6a and 6b is shown the aperture field for the geometry of Figure 4 with a 1-cm wide slot. In Figure 6a , the feedback scheme discussed above was not used; thus, the aperture field used to exdte the cavity was as if the 
